Emerging Web 2.0 services such as Twitter, Blogs, and Wikis alongside the poorlystructured and immeasurable growth of information requires an enhanced information organization approach. Ontology has received much attention over the last 10 years as an emerging approach for enhancing information organization. However, there is little penetration into current systems. The purpose of this study is to propose ontology implementation and methodology. To achieve the goal of this study, limitations of traditional information organization approaches are addressed and emerging information organization approaches are presented. Two ontology data models, RDF/OW and Topic Maps, are compared and then ontology development processes and methodology with topic maps based medical information retrieval system are addressed. The comparison of two data models allows users to choose the right model for ontology development.
Introduction
Organizing and searching for large amounts of poorly-structured information is a challenging task.
The search results tend to be lengthy and irrelevant.
To improve information organization and searching, three traditional approaches-terms lists, classification/categorization, and relationship groupshave been used (Zeng 2005) . One of the emerging approaches is ontology. Ontology is one of the core standards in the Semantic Web. The Semantic Web emerged as a dynamic web for organizing and searching data on the current static web in 1998 (Berners-Lee 1998). The Semantic Web Architecture was released in 2000 and real-world applications were introduced. Cardoso (2008) shows how the Semantic Web can be used to develop course management.
He introduces three components of Semantic Web to administer course management. These include the languages to represent knowledge (such as OWL), to query knowledge bases (SPARQL, RDQL) and to describe business rules (such as SWRL). Obama's administration (Peterson 2009 ) is set to utilize Semantic Web technologies to bring transparency to government. The recently launched recovery.gov website brought with it the promise that citizens would be able to view where the money was going and how it was going to be spent. However, there is little penetration into current web and information systems and the industry is still skeptical about the Semantic Web's potential. There are criticisms (Ian Horrocks, Bijan Parsia, Peter Patel-Schneider & Hendler 2005) of the Semantic Web. In order to understand causes of little penetration of Semantic Web, this study reviews 10 years of research on one of the core concepts in Semantic Web: ontology. First, this study reviews traditional and emerging approaches to organize and search information. Second, this study presents and compares different ontology data models. Third, this study addresses ontology methodology as well as technical and non-technical aspects of ontology system development processes followed by a conclusion and future research directions.
Three Traditional Information Organization Approaches
The issue of organization and the searching of information is not a new subject. Bush (1945) addressed the issue of finding information about a half century ago. In order to enhance information representation, researchers have endeavored to find more efficient information organization methods. Their efforts can be summarized into three major categories of methods:
term lists, classification/categorization, and relationship groups (Zeng 2005 (Aitchison, et al. 2000) .
Wordnet (Miller 1995) , thesaurus development (Jun 2006; Tseng 2002) , query expansion (Efthimiadis 1996; Greenberg, 2001; Khan & Khor 2004) , and thesaurus-based search (Shiri & Revie 2006) are some approaches that use equivalent, hierarchical, and associative relationships for organizing and retrieving information. The associative relationship has received great attention from researchers. Perreault (1965) (Novak & Gowin 1984) . Finally, Gruber
(1993) defined ontology as "the specification of one's conceptualization of a knowledge domain." In recent years, several studies have attempted to explore mixed traditional approaches, such as faceted taxonomies (Tzitzikas 2006 (Tzitzikas , 2007 , dynamic taxonomies (Demo & Angius 2007; Rolletschek 2007; Sacco 2007) and faceted search (Freeman 2006; La Barre 2007; Ross & Janevski 2005; Smith, et al. 2006) . One interesting study is the Flamenco faceted search system (Hearst, n.d). The system shows key facets such as country, affiliation, prize, and year to find information about Nobel Prizes. Yet, one of the limitations of any faceted approach is that much information is not structured by these particular facets. Additionally, even though one can add facets, it is extremely costly to implement and maintain such a system because domain experts must generate facets manually (Hearst 2006; Otwell 2002) .
Emerging Information Organization Approaches
There are two types of associative relationships:
associative relationships between terms belonging to the same hierarchy (symmetric) and those between terms belonging to different hierarchies (asymmetric) (ANSI/NISO Z39. 2005 The necessity of studies on associative relationships between terms belonging to different hierarchies has recently motivated the study of ontology.
Ontology
Guarinoi (1998) City can be entered as "Capital of Korea", "서울", or the "The Seoul", thus solving the synonym problem. This is parallel to an equivalence relationship in a thesaurus (UF and USE) (Garshol 2004; Pepper 2002) . In the Topic Maps standard, names can also be given a scope, or a set of topics within which the name is appropriate (Garshol 2004, p. 385 ). In addition, creators can assign types to topics. Scope can be applied to an occurrence, allowing users to limit results, for example, to only those appropriate for adults or for children six and under (Garshol 2004 Each data element in a Topic Map is called a topic.
Any term in a thesaurus can be seen as a topic in Topic Maps. Each topic can be given multiple names, and it is not necessary to distinguish between topics with the same names. This means that the topic Tim
Berners-Lee can be entered as "Tim BL", "TBL", or the "Inventor of World Wide Web", resulting in the same information, thus solving the synonym problem (Pepper 2002a (Pepper , 2002b 
Ontology Methodology
In the computer and library science field, the highly cited ontology definition is adopted from Gruber where an "ontology is a formal, explicit specification of a shared conceptualization." Shared reflects that ontology has commonly used terms among people. Fonseca (2007) proposed a differentiation between ontologies of information systems and ontologies for information systems. Fonseca (2007) defines ontologies of information systems as support the creation of modeling tools. He also defines ontologies for information systems as support the creation of ontology-driven information systems. Development of ontology systems involves several steps and Figure   1 shows those processes.
List Terms
The first step is to indentify index terms. Term lists, which contain lists of words, phrases, or definitions, give emphasis to lists of terms. If there are synonym rings, authority files or dictionaries available, we can use these resources to indentify terms.
Unlike the taxonomy, ontology does not require distinguishing between preferred terms or non-preferred terms. One of the issues in social tagging is non-pre-ferred terms usage. These issues easily can be resolved with ontology. In fact, the more non-preferred terms there are the better to express a concept. In other words, when a user looks for H1N1, he or she can put in different terms. Furnas, Landauer, Gomez, and Dumais (1987) show that the probability of two people favoring the same term in every case is less than 0.20. They argue that many alternative access terms are necessary for users to determine relevant information. Users do not use lengthy expressions to search for information. Jansen, Spink, and Saracevic (2000) show that an average of 2.21 terms are used in each search.
Classification/Categorization
Using classification and categorization approaches the index terms need to be sorted into groups of similar 
Relationships among Topics and Occurrences
The relationships among resources can be automatically built from a structured document such as a database. The relations among topics are shown in Table 1 . All the examples shown in Table 1 are an example of different hierarchies between terms.
There are two types of associative relationships: associative relationships between terms belonging to the same hierarchy (symmetric) and those between terms belonging to different hierarchies (asymmetric) (ANSI/ NISO Z39. 2005) .
Occurrences are the actual resources that are linked to topics or associations. The occurrences can be typed as well. Occurrences show where information about a topic can be found (similar to an index).
Occurrences can also have types, such as twitter, facebook, podcasts, wikis, videos, blogs, tutorials, etc. Scope can be applied to an occurrence, allowing users to limit results, for example, to only those appropriate for adults or for children six and under (Garshol 2004 
Ontology modeling
The ontology modeling process involves building relationships or associations among resources. All resources must be semantically connected. H1N1 ontology modeling is displayed in Figure 2 below. The useful association for this search query will be "treats/treated by" between virus and medicine.
Another example for H1N1 ontology is as follows:
When a user wants to find out the vaccine that protects against Swine Flu. A user can find relationships between the virus and the vaccine very easily by browsing relationships between virus and vaccine.
Ontology Implementation
After collecting topics (terms), modeling the topics, associations among topics and classifying occurrences, implementation follows. The H1N1 ontology is written in Topic Maps XML (XTM) are shown in Figure 3 .
Relationship between id12 (vaccines) and id 36
(manufacture) are shown as "Make vaccines." (See Figure   5 shows that the above information can be search via graphic mode. The graphic mode allows users to see the whole relationship among resources.
Conclusion and Future Research Directions
With the advent of various web services such as twitter, blog, wiki, etc as well as the huge amount of information created, the three traditional information organization approaches-term lists, classification/ <Figure 5> Graphic Representation of the H1N1 Ontology categorization, and relationships groups-have limitations in representing ill-structured data. Therefore, information organization and information retrieval in the digital age is a challenging task. To address this issue, several studies have attempted to explore mixed traditional approaches, such as faceted taxonomies (Tzitzikas 2006 (Tzitzikas , 2007 , dynamic taxonomies (Demo & Angius 2007; Rolletschek 2007; Sacco 2007 ) and faceted search (Freeman 2006; La Barre 2007; Ross & Janevski 2005; Smith, et al. 2006) .
Researchers are also interested in ontology because many researchers claimed that ontology is a very promising alternative to traditional information organization approaches. Ohlms (2002) claims that ontology is the key to the next generation of information retrieval systems and knowledge management applications because ontology provides rich semantic relationships between information elements, making valuable knowledge accessible. Enhancing the semantic relationships of information through ontology is a promising alternative approach for information organization, and this improved information organization is vital for effective and efficient searching.
However, ontology has little penetration into the current web or systems. This study presents and com-pares different ontology data models. Even though several major data models are available to represent ontologies, most researches have used RDF to represent ontologies. In this study, the other data model, Topic Maps, is compared with RDF. These two data models compliment rather than compete with each other; however, there are some differences. The comparison of two data models allows users to choose the right model for ontology development. This study also addresses ontology methodology and technical and non-technical aspects of ontology system development processes using Topic Maps based medical information retrieval system. The Topic Maps based medical information retrieval system provides many features that traditional information organization approaches can't support such as allowing semantic relationships among resources to be shown. Even for users without prior knowledge, the system can show explicit relationships among resources. For future study, many ontologies have been created but the research on integration or sharing of ontologies has received little attention. More research on ontology integration will be conducted to encourage and promote significant ontology penetration into our information retrieval systems.
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